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(57) ABSTRACT

A method and system for switching media streams of a
video. A first media stream of the video is played in a SHOW
mode in a client system as the first media stream is received.
Aa switch is made from playing the first media stream to
playing a second media stream of the video in the SHOW
mode as the second media stream is being received. The
switch preserves video content continuity of the video and
includes pausing play of the first media stream. A pausing
rank is associated with each timecode in the first and second
media streams. The pausing occurs at a timecode in the first
media stream at which the associated pausing rank is not less
than a predesignated threshold.
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SWITCHING MEDIA STREAMS IN A
CLIENT

This application is a continuation application claiming
priority to Ser. No. 15/637,122, filed Jun. 29, 2017, which is
a continuation of Ser. No. 14/285,740, filed May 23, 2014,
U.S. Pat. No. 9,729,600, issued Aug. 8, 2017, which is a
continuation of Ser. No. 13/529,130, filed Jun. 21, 2012,
U.S. Pat. No. 8,812,716, issued Aug. 19, 2014, is a continu-
ation application to Ser. No. 12/846,867, filed Jul. 30, 2010,
U.S. Pat. No. 8,234,396, issued Jul. 31, 2012, which is a
continuation of Ser. No. 12/046,486, filed Mar. 12, 2008,
U.S. Pat. No. 7,774,488, issued Aug. 10, 2010.

FIELD OF THE INVENTION

The present invention discloses a method and system for
switching video streams of a video in a client system.

BACKGROUND OF THE INVENTION

In current practice, as content providers seek to provide
more high-quality video to users over the Internet, the
content providers quickly find that high bandwidth live
streams distributed to many simultaneous users can lead to
very high bandwidth cost. There are a number of different
solutions to limit the bandwidth usage of multiple high-
quality streams that are currently in use. However, each of
these solutions has drawbacks. One popular method is to
provide a “waiting room” where users basically have to wait
their turn to see the video. A drawback to this method is that
it limits the number of users who can see the video at once
and reduces the overall user experience. Another method is
to ask the users if they are still watching the video after a set
timeout period and disconnect the users who do not respond.
This again degrades the user experience by popping up
messages to the user.

There is a need for a method and system that overcomes
or mitigates the aforementioned shortcomings of current
practice of providing video to users.

SUMMARY OF THE INVENTION

The present invention provides a method for switching
media streams of a video in a client system, said media
streams being made available to the client system by a
content providing system, said method comprising:

receiving a first media stream of the video from the
content providing system;

playing the first media stream in a SHOW mode in the
client system as the first media stream is being received;

during said playing the first media stream, detecting an
environmental change in an environment within or adjacent
to the client system, said environmental change configured
to activate executing a procedure for deciding whether to
make a switch from playing the first media stream to playing
a second media stream of the video, said second media
stream differing from the first media stream with respect to
a differentiating characteristic selected from the group con-
sisting of a content modality, a color scheme, and a media
stream bandwidth;

responsive to said detecting the environmental change,
executing the procedure;

deciding from said executing the procedure to make the
switch; and

after said deciding, switching from playing the first media
stream to playing the second media stream in the SHOW
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mode as the second media stream is being received from the
content providing system in response having been requested
from the content providing system, said switching preserv-
ing video content continuity of the video,

wherein said receiving the first media stream, said playing
the first media stream, said detecting the environmental
change, said executing the procedure, said deciding, and
said switching are performed by a media application in the
client system.

The present invention provides a process for supporting
computer infrastructure, said process comprising providing
at least one support service for at least one of creating,
integrating, hosting, maintaining, and deploying computer-
readable code in a computing system, wherein the code in
combination with the computing system is configured to
perform a method for switching media streams of a video in
a client system comprised by the computing system, said
media streams being made available to the client system by
a content providing system, said method comprising:

receiving a first media stream of the video from the
content providing system;

playing the first media stream in a SHOW mode in the
client system as the first media stream is being received;

during said playing the first media stream, detecting an
environmental change in an environment within or adjacent
to the client system, said environmental change configured
to activate executing a procedure for deciding whether to
make a switch from playing the first media stream to playing
a second media stream of the video, said second media
stream differing from the first media stream with respect to
a differentiating characteristic selected from the group con-
sisting of a content modality, a color scheme, and a media
stream bandwidth;

responsive to said detecting the environmental change,
executing procedure;

deciding from said executing the procedure to make the
switch; and

after said deciding, switching from playing the first media
stream to playing the second media stream in the SHOW
mode as the second media stream is being received from the
content providing system in response having been requested
from the content providing system, said switching preserv-
ing video content continuity of the video,

wherein said receiving the first media stream, said playing
the first media stream, said detecting the environmental
change, said executing the procedure said deciding, and said
switching are performed by a media application in the client
system.

The present invention provides a computer program prod-
uct, comprising a computer usable storage medium having a
computerdable program code stored therein, said computer
readable program code containing instructions that when
executed by a processor of a computer system implement a
method for switching media streams of a video in a client
system comprised by the computer system, said media
streams being made available to the client system by a
content providing system, said method comprising:

receiving a first media stream of the video from the
content providing system;

playing the first media stream in a SHOW mode in the
client system as the first media stream is being received;

during said playing the first media stream, detecting an
environmental change in an environment within or adjacent
to the client system, said environmental change configured
to activate executing a procedure for deciding whether to
make a switch from playing the first media stream to playing
a second media stream of the video, said second media
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stream differing from the first media stream with respect to
a differentiating characteristic selected from the group con-
sisting of a content modality, a color scheme, and a media
stream bandwidth;

responsive to said detecting the environmental change,
executing the procedure;

deciding from said executing the procedure to make the
switch; and

after said deciding, switching from playing the first media
stream to playing the second media stream in the SHOW
mode as the second media stream is being received from the
content providing system in response having been requested
from the content providing system, said switching preserv-
ing video content continuity of the video,

wherein said receiving the first media stream, said playing
the first media stream, said detecting the environmental
change, said executing the procedure, said deciding, and
said switching are performed by a media application in the
client system.

The present invention provides a computer system com-
prising a processor and a computer readable memory unit
coupled to the processor, said memory unit containing
instructions that when executed by the processor implement
a method for switching media streams of a video in a client
system comprised by the computing system, said media
streams being made available to the client system by a
content providing system, said method comprising:

receiving a first media stream of the video from the
content providing system;

playing the first media stream in a SHOW mode in the
client system as the first media stream is being received;

during said playing the first media stream, detecting an
environmental change in an environment within or adjacent
to the client system, said environmental change configured
to activate executing a procedure for deciding whether to
make a switch from playing the first media stream to playing
a second media stream of the video, said second media
stream differing from the first media stream with respect to
a differentiating characteristic selected from the group con-
sisting of a content modality, a color scheme, and a media
stream bandwidth;

responsive to said detecting the environmental change,
executing the procedure;

deciding from said executing the procedure to make the
switch; and

after said deciding, switching from playing the first media
stream to playing the second media stream in the SHOW
mode as the second media stream is being received from the
content providing system in response having been requested
from the content providing system, said switching preserv-
ing video content continuity of the video,

wherein said receiving the first media stream, said playing
the first media stream, said detecting the environmental
change, said executing the procedure, said deciding, and
said switching are performed by a media application in the
client system.

The present invention provides a method and system that
overcomes or mitigates shortcomings of current practice of
providing video to users.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a client system receiving video from a
content provider system via a communication network, in
accordance with embodiments of the present invention.

FIGS. 2 and 3 depict media stream switching scenarios, in
accordance with embodiments of the present invention.
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FIG. 4 is a flow chart depicting a method for switching
media streams of a video in a client system, in accordance
with embodiments of the present invention.

FIG. 5 is a flow chart depicting a procedure for a step in
FIG. 4 of deciding whether to make a media stream switch,
in accordance with embodiments of the present invention.

FIG. 6 is a flow chart depicting a first exemplary proce-
dure for a step in FIG. 4 of making a media stream switch,
in accordance with embodiments of the present invention.

FIG. 7 is a flow chart depicting a second exemplary
procedure for a step in FIG. 4 of making a media stream
switch, in accordance with embodiments of the present
invention.

FIG. 8 illustrates a computer system used for switching
media streams of a video in a client system, in accordance
with embodiments of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

A “video” includes a time-ordered sequence of images
which may appear in frames. A video may also comprise
audio content synchronized with its included images. Thus
a video comprises image content alone or both image
content and audio content. A “media stream” associated with
avideo is a signal being streamed along a transmission path,
wherein the signal comprises content from the video in
accordance with a content modality. For a video having both
image content and audio content, its associated media
stream may be in one of several content modalities: an
image-audio modality if the media stream comprises both
the image content and audio content of the video; an
image-audio modality if the media stream comprises the
image content but not the audio content of the video; or
audio-only modality if the media stream comprises the audio
content but not the image content of the video. For a video
having image content but no audio content, its associated
media stream must be in an image-only modality.

A “video source” generates or otherwise provides a video.
A media stream associated with a video may originate from
a video source and be ultimately delivered to a user system
which presents the content of the media stream to a user,
enabling the user to experience the video visually and/or
audibly depending on the content modality (i.e., image-
audio modality, image-only modality, or audio-only modal-
ity) of the associated media stream.

A media stream is characterized by a “bandwidth” denot-
ing a maximum rate at which the data in the media stream
can be transmitted (e.g., in units of bits per second or bytes
per second) over its transmission path.

FIG. 1 depicts a client system 20 receiving video from a
content provider system 10 via a communication network
28, in accordance with embodiments of the present inven-
tion. In one embodiment, the communication network 28 is
the Internet.

The content provider system 10 comprises a video source
11, an encoder 12, an encoder 13, a streaming media server
14, and a firewall 15. The encoders 12 and 13 each encode
the content of the media stream by techniques known in the
art that include, inter alia, image compression and audio
compression. Although the content provider system 20
depicts only encoders 12 and 13, the content provider system
20 generally comprise a plurality of encoders which encode
media streams having differentiating characteristics which
differentiate media streams from each other. For example,
the encoder 12 and encoder 13 may each encode media
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streams of different content modality (i.e., the image-audio
modality, the image-only modality, and the audio-only
modality).

Video is provided by the video source 11 and an associ-
ated video stream is passed into an encoder (e.g., encoder 12
or encoder 13) and passes out of the encoder, into the
streaming media server 14, through the firewall 15 and into
the client system 20 via the communication network 28. This
resultant video stream 18 is received by the client system 20.
Although the content provider system 10 is depicted in FIG.
1 with the streaming media server 14 therein for providing
streaming image content, or streaming image and audio
content, to the client system 20, in one embodiment the
streaming media server 14 is not present in content provider
system 10. Although the content provider system 10 is
depicted in FIG. 1 with the firewall 15 therein for protecting
against illegal unauthorized access and/or interception of the
video stream provided by the video source 11, in one
embodiment the firewall 15 is not present in the content
provider system 10.

The client system 20 comprises a media application 21, a
display 24, a processor 23 (e.g., a central processing unit
(CPU)), amemory 22, an operating system 25, a microphone
36, and a photosensor 37. The processor 23 is coupled to the
media application 21, the display 24, the processor 23, and
the memory 22. The media application 21 processes the
media stream 18 and displays the media stream 18 to a user
of the client machine 20 on the display 24. The client system
20 may be a computer system in a form of a data processing
system, a television system, etc. The client system is con-
figured to have a user 29 view and/or hear the video and/or
audio of the media stream 18.

A process of switching media streams begins with the
media application 21 loading a configuration file in the
memory 22. The configuration file designates a specific
default media stream to be initially played in a SHOW mode
on the display 24. The configuration file also designates
video stream to switch to based on a detected environmental
change in an environment within or adjacent to the client
system. A SHOW mode is defined as a mode in which all
visual and audio attributes of the media stream being played
are presented to the user 29 at the client system 20. Then the
media application 21 checks for the environmental change
which may trigger the client system 20 to switch to a new
media stream. Switching media streams of a video in accor-
dance with embodiments of the present invention enables
video to be provided to the user system 20 in an efficient
manner that is convenient for a user of the client system 20.

Once the media application 21 detects the environmental
change and decides to switch video streams based on the
environmental change, the media application 21 initiates a
loading of the new video stream in a HIDE mode. A HIDE
mode is defined as a mode in which the video stream that is
being played in the client system 20 is muted and visually
unavailable to the user 29 at the client system 20.

The new media stream to be switched from the default
video stream may be predesignated as a function of the
environmental change and identified in the configuration file
or elsewhere in the memory 22. Timecodes distributed in
each media stream identify relative time along the timeline
of each media stream. Thus, timecodes with equal values in
both media streams identify the same relative time in the
timeline of the media stream being played, or equivalently
the same frame in the frames comprises by the video.

After the new stream has begun playing in the HIDE
mode, the media application 21 begins to check the time-
codes distributed in both media streams until the media
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application 21 finds a timecodes in the new media stream
being played in the HIDE mode that matches (within a
specified tolerance timecode of the current media stream
e.g., default media stream) being played in the SHOW mode.
Once this snatching timecode is found, the media applica-
tion 21 stops the current media stream and switches the new
media stream into the SHOW mode, which unmutes and
makes the new media stream visible and audible to the user
29.

Ifthe media application 21 is not able to locate a matching
timecode (within a specified tolerance) and within a speci-
fied time period, the media application 21 may pause the
current media stream until the media application 21 finds a
new stream timecode matching the paused stream timecode.
The media application 21 may then continue by switching to
the new media stream from the HIDE mode to the SHOW
mode. In this embodiment, the user 29 would experience a
pause in the video steam being played in the SHOW mode,
similar to a buffering event. However, the user 29 would not
experience any loss of content continuity in the video.

FIGS. 2 and 3 depict media stream switching scenarios, in
accordance with embodiments of the present invention.

In FIG. 2, media stream 1 is playing in the SHOW mode
and the media application 21 receives a command to switch
media streams at a 5 minute timecode mark within the
streams. The media application 21 then starts playing media
stream 2 in the HIDE mode. Once media stream 2 has
finished buffering and started playing, the media application
21 begins to check the timecodes in media streams 1 and 2.
The media application 21 finds matching timecodes at 5
minutes 10 seconds at which time media application 21
makes media stream 2 visible and unmuted by switching
media stream 2 into the SHOW mode and also stops the
playing of media stream 1.

In FIG. 3, the timecodes for media stream 2 are behind the
timecodes for media stream 1, which means that media
stream 2 is lagging the media stream 1 with respect to their
respective content. In this situation, the media application 21
pauses media stream 1 until stream 2 catches up and
matching timecodes are found at 5 minutes 30 seconds.

FIG. 4 is a flow chart depicting a method for switching
media streams of a video in the client system 20, in
accordance with embodiments of the present invention. The
media streams are made available to the client system 20 by
the content providing system 10. The method of FIG. 4 is
performed by the media application 21 of the client system
20 in steps 41-48.

Step 41 launches the media application 21 in the client
system 20.

Step 42 loads into the memory 22 a configuration file that
designates a specific media stream to be initially played in
the client system 20 as a default media stream, which is
denoted as a first media stream.

Step 43 receives the first media stream from the content
providing system 10.

Step 44 plays the first media stream in the SHOW mode
via the display 24.

Step 45 checks for an environmental change that triggers
execution of a procedure that decides whether to make a
switch from playing the first video stream to playing a
second video stream of the video, wherein the second video
stream differs from the first video stream with respect to a
differentiating characteristic. The environmental change
may be, inter alia, a screen saver of the client system 20 in
use, a change in a sound level adjacent to the client system
20 that exceeds a pre-specified change in sound level, a
change in lighting level adjacent to the client system 20 that
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exceeds a pre-specified change in lighting level, and a
hardware overload in the client system 20. The differenti-
ating characteristic may be, inter alia, a content modality
(defined supra), a color scheme, or a media stream band-
width. A color scheme is a color shading designation, such
as inter alia: shades of a single color, shades of a plurality of
colors, black-and-white, shades of gray, etc. of the images in
the media stream.

Step 46 determines whether the environmental change has
been detected. If step 46 determines that the environmental
change has not been detected, then the method loops back to
step 45 to continue checking for an environmental change;
otherwise the environmental change has been detected and
step 47 is next performed.

Step 47 performs execution of a procedure for deciding
whether to make the switch from playing the first media
stream to playing the second media stream. The execution of
step 47 is described in more detail in FIG. 5, discussed infra.
If the procedure performed by step 47 decides not to make
the switch, then the method loops back to step 45 to check
for another environmental change; otherwise step 48 is next
performed.

Step 48 switches from playing the first media stream in
the SHOW mode to playing the second media stream in the
SHOW mode as the second media stream is being received
from the content providing system 10, in response to the
second media stream having been requested from the con-
tent providing system 10 by the client system 20. The
switching preserves content continuity, which means that
there is essentially no omission of content of the video
displayed in the SHOW mode as a result of the switching. In
one embodiment, the switching is performed seamlessly in
time in a manner that preserves time continuity of presenting
the video to the user 29 in the SHOW mode, as in the
example of FIG. 2 described supra. In one embodiment, the
switching is performed with a pause in time in the playing
of the video in the SHOW mode, as in the example of FIG.
3 described supra. The execution of step 48 is described infra
in more detail in FIGS. 6 and 7 in accordance with the
examples of FIGS. 2 and 3 respectively.

After step 48 is executed, the method loops back to step
45 to check for another environmental change which may
result in switching to a next new media stream, wherein the
prior second media stream is now designated as the first
media stream with respect to subsequent execution of steps
45-48, and the next new media stream to be switched to is
designated as the second media stream with respect to
subsequent execution of steps 45-48.

FIG. 5 is a flow chart depicting a procedure for step 47 in
FIG. 4 of deciding whether to make the switch from playing
the first media stream to playing the second media stream,
in accordance with embodiments of the present invention.
The flow chart of FIG. 5 comprises steps 51-53.

Step 51 determines whether the detected environmental
change satisfies a pre-specified condition for switching
media streams.

If step 51 determines that the detected environmental
change satisfies the pre-specified condition, then step 53 is
next executed and decides to switch streams; otherwise step
52 is next executed and decides to not switch streams.

In one embodiment, the detected environmental change is
a screen saver of the client in use in the client system 20. The
pre-specified condition is that the screen saver has been in
use for at least a pre-specified period of time. The differen-
tiating characteristic is the content modality such that the
first media stream comprises an image-audio modality and
the second media stream comprises an audio-only modality.

10

15

20

25

30

35

40

45

50

55

60

65

8

This embodiment assumes that when a screen saver is in use,
the user 29 does not have a need to experience image content
of the video stream.

In one embodiment, the detected environmental change is
a change in a sound level adjacent to the client system 20
that exceeds a pre-specified change in sound level, as
detected by the microphone 36 of the client system 20. The
pre-specified condition is that a current sound level associ-
ated with the detected change in the sound level exceeds a
pre-specified sound level for at least a pre-specified period
of time. The differentiating characteristic is the content
modality such that the first media stream comprises an
image-audio modality and the first media stream comprises
an image-only modality. This embodiment assumes that
when the sound level is sufficiently high in relation to a
comfort level of human sound reception, the user 29 does
not have a need to experience audio content of the video
stream.

In one embodiment, the detected environmental change is
a change in lighting level adjacent to the client system 20
that exceeds a pre-specified change in lighting level, as
detected by the photosensor 37 of the client system 20. The
pre-specified condition is that a current lighting level asso-
ciated with the detected change in the lighting level exceeds
a pre-specified lighting level for at least a pre-specified
period time. The differentiating characteristic is the color
scheme such that the first media stream comprises a first
color scheme and the second media stream comprises a
second color scheme that differs from the first color scheme.
The second color scheme enables the second media stream
to be viewed with better visual clarity at the current lighting
level than the visual clarity of the first media stream com-
prising the first color scheme. This embodiment attempts to
tailor the color scheme to the detected lighting level in order
to optimize or improve visual clarity of the media stream.

In one embodiment, the detected environmental change is
a hardware overload in the client system 20 (e.g., a hardware
malfunction that impact storage and/or processing of the first
media stream, a current heavy use of data storage by user(s)
in the that limits data storage for the first media stream, etc.)
that may requires a change in media stream bandwidth in
order to more efficiently process the video data. The pre-
specified condition is that the hardware overload is matched
to a hardware overload condition in a pre-specified list of
hardware overload conditions that may be stored in the
client system 20 (e.g., the memory 22). The differentiating
characteristic is the media stream bandwidth which will
differ in the second media stream from the media stream
bandwidth in the first media stream so as to improve the
efficiency of processing the video data by the client system
20 in relation to the hardware overload (i.e., the specific
nature of the hardware overload is taken into account in
selecting the media stream bandwidth that the second media
stream should comprise).

The pre-specified conditions and associated second media
streams may be stored in the client system 20 (e.g., in the
memory 22). The stored second media stream(s) for each
pre-specified condition may be a single second media stream
or a group or class of media streams from which a specific
second media stream may be selected by the user system 20.
The group or class of media streams comprises a plurality of
media streams. Thus in one embodiment, the user system 20
selects the second media stream from the group or class of
media streams, either randomly or in accordance with a
criteria that selects a best (or not the worst) second media
stream from the group or class of media streams, in relation
to the triggering environmental change.
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FIG. 6 is a flow chart depicting a first exemplary proce-
dure for step 48 in FIG. 4 of switching from playing the first
media stream to playing the second media stream, in accor-
dance with embodiments of the present invention. The flow
chart of FIG. 6 is in accordance with the example depicted
in FIG. 2 and comprises steps 61-65.

In step 61, the media application 21 requests a second
media stream from the content providing system 10.

In step 62, the client system 20 receives the requested
second media stream such that the first and second media
streams are being received concurrently with respect to their
respective content.

In step 63, the media application 21 plays the second
media stream in the HIDE mode while the second media
stream is being received and while the first media stream
continues to be played in the SHOW mode.

In step 64, at a subsequent real time corresponding to a
matching timecode (within a specified tolerance) in the first
and second media stream, a transition is implemented from
playing the second media stream in the HIDE mode to
playing the second media stream in the SHOW mode.

In step 65, playing the first media stream is stopped, about
simultaneous with performance of step 64 of initiating
playing the second media stream in the SHOW mode.

FIG. 7 is a flow chart depicting a second exemplary
procedure for step 48 in FIG. 4 of switching from playing the
first media stream to playing the second media stream, in
accordance with embodiments of the present invention. The
flow chart of FIG. 7 is in accordance with the example
depicted in FIG. 3 and comprises steps 71-75.

In step 71, the media application 21 requests a second
media stream from the content providing system 10.

In step 72, the client system 20 receives the requested
second media stream such that the second media stream is
lagging the first media stream with respect to their respective
content.

In step 73, the media application 21 plays the second
media stream in the HIDE mode while the second media
stream is being received.

In step 74, playing the first media stream is paused before
or during playing the second media stream in the HIDE
mode in step 73. The time at which pausing is initiated may
take into account a relative desirability, or lack thereof, for
pausing the first media stream at different timecodes in the
video. For example, if the video is of a football game and the
first media stream is displaying an attempted a field goal, it
would be relatively undesirable to pause the media stream
when the foot of the field goal kicker makes contact with the
football and it would be far more desirable to pause the first
media stream about five seconds later after the outcome of
the attempted field goal has been determined and commu-
nicated.

Thus in one embodiment, a pausing rank is associated
with each timecode in the first and second media streams.
The pausing rank denotes a relative rank to pause playing the
first media stream, wherein the method comprises constrain-
ing the pausing to occur at a timecode in the first media
stream at which the associated pausing rank is not less than
a predesignated pausing rank threshold. For example given
a predesignated pausing rank threshold of 5, if successive
timecodes T1, T2, T3, T4, and T5 in the first media stream
have pausing ranks of 8, 3, 5, 6, and 2, respectively, and if
the second media stream can be logically paused at any
timecode after T1, then the second media streams would be
paused at the timecode T3 because T2=3 is less than the
pausing rank threshold of 5 and T3=5 is not less than the
pausing rank threshold of 5.
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The pausing rank associated with each timecode may be
recorded as data stored in the memory 22 and/or be embed-
ded with the media streams.

In step 75, after having paused the first media stream in
step 74 and at a real time corresponding to a matching
timecode (within a specified tolerance) in the first and
second media stream, a transition is implemented from
playing the second media stream in the HIDE mode to
playing the second media stream in the SHOW mode. The
paused first media stream is stopped from being paused and
from being played at about this real time.

FIG. 8 illustrates a computer system 90 used for switching
media streams of a video in a client system, in accordance
with embodiments of the present invention. The computer
system 90 may comprise the client system 20 of FIG. 1. The
computer system 90 comprises a processor 91, an input
device 92 coupled to the processor 91, an output device 93
coupled to the processor 91, and memory devices 94 and 95
each coupled to the processor 91. The input device 92 may
be, inter alia, a keyboard, a mouse, etc. The output device 93
may comprise the display 24 of FIG. 1 and additionally
include, inter alia, a printer, a plotter, a computer screen, a
magnetic tape, a removable hard disk, a floppy disk, etc. The
memory devices 94 and 95 may be, inter alia, a hard disk,
a floppy disk, a magnetic tape, an optical storage such as a
compact disc (CD) or a digital video disc (DVD), a dynamic
random access memory (DRAM), a read-only memory
(ROM), etc. Either or both of the memory devices 94 and 95
may comprise the memory 22 of FIG. 1. The memory device
95 includes a computer code 97 which is a computer
program that comprises computer-executable instructions.
The computer code 97 may comprise the media application
21 of FIG. 1 and includes an algorithm for switching media
streams of a video in the client system. The processor 91
executes the computer code 97 and may represent the
processor 23 of FIG. 1. The memory device 94 includes
input data 96. The input data 96 includes input required by
the computer code 97. The output device 93 displays output
from the computer code 97. Either or both memory devices
94 and 95 (or one or more additional memory devices not
shown in FIG. 8) may be used as a computer readable
storage medium having a computer readable program store
therein and/or having other data stored therein, wherein the
computer readable program comprises the computer code
97. Generally, a computer program product (or, alternatively,
an article of manufacture) of the computer system 90 may
comprise said computer readable storage medium.

Thus the present invention discloses a process for sup-
porting computer infrastructure, integrating, hosting, main-
taining, and deploying computer-readable code into the
computer system 90, wherein the code in combination with
the computer system 90 is capable of performing a method
for switching media streams of a video in a client system.

Any of the components of the present invention could be
created, integrated, hosted, maintained, deployed, managed,
serviced, supported, etc. by a service provider who offers to
facilitate switching media streams of a video in a client
system. Thus the present invention discloses a process for
deploying or integrating computing infrastructure, compris-
ing integrating computer-readable code into the computer
system 90, wherein the code in combination with the com-
puter system 90 is capable of performing a method for
switching media streams of a video in a client system.

In another embodiment, the invention provides a business
method that performs the process steps of the invention on
a subscription, advertising, and/or fee basis. That is, a
service provider, such as a Solution Integrator, could offer to
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facilitate switching media streams of a video in a client
system. In this case, the service provider can create, inte-
grate, host, maintain, deploy, manage, service, support, etc.,
a computer infrastructure that performs the process steps of
the invention for one or more customers. In return, the
service provider can receive payment from the customer(s)
under a subscription and/or fee agreement and/or the service
provider can receive payment from the sale of advertising
content to one or more third parties.

While FIG. 8 shows the computer system 90 as a par-
ticular configuration of hardware and software, any configu-
ration of hardware and software, as would be known to a
person of ordinary skill in the art, may be utilized for the
purposes stated supra in conjunction with the particular
computer system 90 of FIG. 8. For example, the memory
devices 94 and 95 may be portions of a single memory
device rather than separate memory devices.

While particular embodiments of the present invention
have been described herein for purposes of illustration,
many odifications and changes will become apparent to
those skilled in the art. Accordingly, the appended claims are
intended to encompass all such modifications and changes as
fall within the true spirit and scope of this invention.

What is claimed is:

1. A method for switching media streams of a video, said
method comprising:

playing, by a processor, a first media stream of the video

in a SHOW mode in a client system as the first media
stream is being received from a content providing
system,

said processor switching from playing the first media

stream to playing a second media stream of the video
in the SHOW mode as the second media stream is being
received from the content providing system, said
switching preserving video content continuity of the
video, said second media stream differing from the first
media stream with respect to a differentiating charac-
teristic, said switching comprising pausing said playing
the first media stream, wherein timecodes identifying
relative time within the video are distributed in the first
media stream and the second media stream, and
wherein a pausing rank is associated with each time-
code in the first and second media streams and denotes
a relative rank to pausing said playing the first media
stream; and

said processor constraining said pausing to occur at a

timecode in the first media stream at which the asso-
ciated pausing rank is not less than a predesignated
pausing rank threshold.

2. The method of claim 1, wherein the method further
comprises:

after said pausing and at a real time corresponding to

having determined a mate timecode of said timecodes
within a specified tolerance, in the first and second
media stream, said processor transitioning from playing
the second media stream in a HIDE mode to playing the
second media stream in the SHOW mode and stopping
the first media stream from being paused and being
played.

3. The method of claim 2, wherein said switching com-
prises:

before said transitioning, playing the second media stream

in the HIDE mode in the client system while the second
media stream is being received from the content pro-
viding system, wherein the second media stream is
lagging the first media stream with respect to their
respective content.
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4. The method of claim 3, wherein said pausing occurs
before or during said playing the second media stream in the
HIDE mode.

5. The method of claim 1, wherein the differentiating
characteristic is selected from the group consisting of a
content modality, a color scheme, and a media stream
bandwidth.

6. The method of claim 1, wherein the method further
comprises:

during said playing the first media stream, said processor

detecting an environmental change in an environment
within or adjacent to the client system,

wherein said switching is in response to said detecting the

environmental change.

7. The method of claim 6, wherein the environmental
change is selected from the group consisting of a change in
a screen saver of the client system in use, a change in a sound
level adjacent to the client system hat exceeds a pre-
specified change in sound level, a change in lighting level
adjacent to the client system that exceeds a pre-specified
change in lighting level, and a hardware overload in the
client system.

8. A computer system, comprising a processor, a memory
coupled to the processor, and a computer readable hardware
storage device coupled to the processor, said storage device
containing program code executable by the processor via the
memory to implement a method for switching media streams
of a video, said method comprising:

said processor playing a first media stream of the video in

a SHOW mode in a client system as the first media
stream is being received from a content providing
system,

said processor switching from playing the first media

stream to playing a second media stream of the video
in the SHOW mode as the second media stream is being
received from the content providing system, said
switching preserving video content continuity of the
video, said second media stream differing from the first
media stream with respect to a differentiating charac-
teristic, said switching comprising pausing said playing
the first media stream, wherein timecodes identifying
relative time within the video are distributed in the first
media stream and the second media stream, and
wherein a pausing rank is associated with each time-
code in the first and second media streams and denotes
a relative rank to pausing said playing the first media
stream; and

said processor constraining said pausing to occur at a

timecode in the first media stream at which the asso-
ciated pausing rank is not less than a predesignated
pausing rank threshold.

9. The computer system of claim 8, wherein the method
further comprises:

after said pausing and at a real time corresponding to

having determined a matching timecode of said time-
codes within a specified tolerance, in the first and
second media stream, said processor transitioning from
playing the second media stream in a HIDE mode to
playing the second media stream in the SHOW mode
and stopping the first media stream from being paused
and being played.

10. The computer system of claim 9, wherein said switch-
ing comprises:

before said transitioning, playing the second media stream

in the HIDE mode in the client system while the second
media stream is being received from the content pro-
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viding system, wherein the second media stream is
lagging the first media stream with respect to their
respective content.

11. The computer system of claim 10, wherein said
pausing occurs before or during said playing the second
media stream in the HIDE mode.

12. The computer system of claim 8, wherein the differ-
entiating characteristic is selected from the group consisting
of a content modality, a color scheme, and a media stream
bandwidth.

13. The computer system of claim 8, wherein the method
further comprises:

during said playing the first media stream, said processor

detecting an environmental change in an environment
within or adjacent to the client system,

wherein said switching is in response to said detecting the

environmental change.

14. The computer system of claim 13, wherein the envi-
ronmental change is selected from the group consisting of a
change in a screen saver of the client system in use, a change
in a sound level adjacent to the client system that exceeds a
pre-specified change in sound level, a change in lighting
level adjacent to the client system that exceeds a pre-
specified change in lighting level and a hardware overload in
the client system.

15. A computer program product, comprising a computer
readable hardware storage device having computer readable
program code stored therein, said program code containing
instructions executable by a processor of a computer system
to implement a method for switching media streams of a
video, said method comprising:

said processor playing a first media stream of the video in

a SHOW mode in a client system as the first media
stream is being received from a content providing
system,

said processor switching from playing the first media

stream to playing a second media stream of the video
in the SHOW mode as the second media stream is being
received from the content providing system, said
switching preserving video content continuity of the
video, said second media stream differing from the first
media stream with respect to a differentiating charac-
teristic, said switching comprising pausing said playing
the first media stream, wherein timecodes identifying
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relative time within the video are distributed in the first
media stream and the second media stream, and
wherein a pausing rank is associated with each time-
code in the first and second media streams and denotes
a relative rank to pausing said playing the first media
stream; and

said processor constraining said pausing to occur at a

timecode in the first media stream at which the asso-
ciated pausing rank is not less than a predesignated
pausing rank threshold.

16. The computer program product of claim 15, wherein
the method further comprises:

after said pausing and at a real time corresponding to

having determined a matching timecode of said time-
codes within a specified tolerance, in the first and
second media stream, said processor transitioning from
playing the second media stream in a HIDE mode to
playing the second media stream in the SHOW mode
and stopping the first media stream from being paused
and being played.

17. The computer program product of claim 16, wherein
said switching comprises:

before said transitioning, playing the second media stream

in the HIDE mode in the client system while the second
media stream is being received from the content pro-
viding system, wherein the second media stream is
lagging the first media stream with respect to their
respective content.

18. The computer program product of claim 17, wherein
said pausing occurs before or during said playing the second
media stream in the HIDE mode.

19. The computer program product of claim 15, wherein
the differentiating characteristic is selected from the group
consisting of a content modality, a color scheme, and a
media stream bandwidth.

20. The computer program product of claim 15, wherein
the method further comprises:

during said playing the first media stream, said processor

detecting an environmental change in an environment
within or adjacent to the client system,

wherein said switching is in response to said detecting the

environmental change.
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